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@ Method of performing a multiple synthesis of peptides on a solM carrier and apparatus for carrying 
out this method. 

@ Active components are successively bonded to functional groups anchored on a carrier in the form of 
a planar functionalized porous materia) divided into compartments^ into which the needed activated 
conipcnent is introduced. Common operations of the synthesis are carried out in all compartments of 
the carrier at the same time. 
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METHOD OF PERFORMINO A MULTIPLE SYMTHESIS OF PEPTIDES ON A SOLID CARRIER 
AND APPARATUS FOR CARRYING OUT THIS METHOD 



Thd Invention relates to a method and device for carrying out a multiple synthesis on a solid earner. The 
synthesis technology of peptides has been developed from conventional methods used for a synthesis carried 
out in a solution (the survey Is mentioned in Houben-Weyl Methoden der organischen Chemie, Synthese von 
Peptiden» E Wunsch ed, Thieme, Berlin 1 974), through the synthesis technique developed by Merrifleld apply- 

5 ing a solid canier in the fonm of particles (as to the survey of the present state, see eg Stewart J M and Young 
J Di Solid Phase Peptide Synthesis, Freeman, San Francisco 1985) whidi was suitable for automation (see 
eg Merrifteld R B, Stewart J M and Jemberg N, Apparatus for the Automated Synthesis of Peptides, US Z 531 
256; Brunfeldt K. Reopstorff P and Halstrom J. Reactions System, US 3 557 077; Kubodera T, Hara T and 
Makabe H, Appcvatus for Synthesis erf Peptides or ttie like O^nlc Compounds, US 3 647 390; Won KO Park 

10 and Regoli D. System for the Solid Phase Synthesis US 3 715 190; Bridgham J et al. Automated Polypeptide 
Syndesis Apparatus, US 4 668 476; Saneii H H, Solid Phase Synthetizer, US 4 746 490), upto techniques suit- 
able for a parallel synthesis of many peptides (Veriander M S. Fuller W D and Goodman M Rapid, Large Scale. 
Automable High Pressure Peptide Synthesis, US 4 192 798; Neimark J and Briand J P, Semi-automatic, So- 
lid-phase Peptide Multi-synthetlzer and Process for the Production of Synthetic Peptides by the use of Multi- 

IS Synthetizer, US 4 748 002; Houghten R A, Means for Sequential Solid Phase Organic Synthesis and Methods 
using the same, EP 0 198 174; Geysen H M, Meloen R H, and Barteting S J, Proc Nat Acad Sci USA 81, 3998, 
1984; Frank R and Doring R, Tetrahedron 44, 6031, 1988; Eichler J, Beyermann M, Bienert M. Collect Czech 
Chem Commun 54, 1746, 1989; Krchndk V, V^ner J and Mach Int J Pept Protein Res 33, 209, 1989). The 
application of planar continuous canriers made it possible to carry out the so-called continuous synthesis of pep- 

20 tides (LeM M, Gut V, Eichler J, Krchndk V, Vdgner J and Stepdnek J, Method of a Continuous Peptide Synthesis 
on a Solkt Carrier, Czechoslovak patent application PV 1280-89). 

The present development of molecular biology requires the preparation of many peptides and their anchor- 
hig onto various canriers whtoh enable their application In many immunoiogtoal tests. Hittierto described 
methods for the multiple synthesis of peptides are not suitable for automation (Houghten R A. Means for 

25 Sequential Solid Phase Organic Synthesis and Metiiods using the same, EP 0 196 174), or ttiey give only a 
Rmited quantity of yield, the quality of which cannot be verified in an analytical way (Geysen H M, Meloen R H 
and Barteling S J, Proc NaU Acad Sci USA 81, 3998, 1984). A drawback of devices using a cairier in the fonn 
of particles resides in tiie necessity to split off tiie peptide and its new anchoring for later applications. Anotiier 
drawback of known methods reskJes in a high consumption of solvents during the synthesis. 

30 The above mentioned drawbacks are obviated by a method for carrying out a multiple synthesis of peptides 
on a soiki carrier witit successive connection of active components onto functional groups anchored on a planar, 
lunctionalized, porous carrier and by an apparatus for carrying out this method according to tiie invention. 

The principle of the metiiod resides in that individual activated components are put onto separated carriers, 
while common synthesis steps of corresponding components of varrous peptides proceed in all compartments 

35 of the carrier at the same time. According to the described method, all liquids and solutions of agents are sucked 
into the carrier and their removal Is carried out by pressing the cam'er with a dry porous material or by cen- 
trlfiiging the carrier. 

One embodiment of tiie apparatus comprises a planar carrier divided into discrete compartments and a 
frame which is parallel to the carrier and is provided wltii windows filled with inert porous material, ttie position 
^ of the windows of tiie frame corresponding to tiie position of the compartments of the planar canrier, tiie positions 
of the carrier and frame being mutually adjustable. 

Another embodbnent of ttie apparatus comprises a planar carrier in the form of a rotatable disk divided into 
discrete compartments situated along the circumference of the disk and means for rotating the disk. Over the 
disk, at a point under which Individual compartments enter, a metering head is situated. Above the disk is 
45 situated a source of radiation directed into tiie compartments and a detector of the reflected radiation for moni- 
toring the course of condensation rBactk>ns of activated components. 

An advantage of the invention resides in an automatic parallel perfomning of condensation reactions caus- 
ing an Increase of a peptidic chain In Individual compartments comprising a planar carrier and in simultaneous 
washing steps and steps resulting in removing temporary protective groups in all compartments with the planar 
50 carrier. An important advantage resides in monitoring the course of the chemical reaction and its computer 
evaluation, by which the synthesis is considerably shortened and rrmde more effective. Another advantage 
resides in a considerable decrease of solvent consumption during tiie synthesis and In the possibility to utilize 
the peptide bonded on the carrier for further applicatkins. 

The invention win now be described, by way of example, with reference to the accompanying diagrammatic 
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drawings, in which: 

Figure 1 shows a Ifriear movement apparatus for perfomiing a multiple synthesis of peptides on a planar 
carrier; 

Figure 2, shows a rotary movement apparatus; and 
5 Figure 3 is a blocic diagram of the rotary apparatus shown In Rgure 2. 

The apparatus according to Rgure 1 1s fonned by a belt 1 made of inert material, eg polyamlde or polyp- 
ropylene, on which is situated a planar carrier divided Into compartments 2. A frame 3 comprising windows 4 
filled with inert material capable to carry, by means of capillary forces, an agent sohition or pure solvent, is 
situated In such a way that the windows 4 may be aligned with d^ned compartments 2 of the planar carrier. 
10 The apparafus is also provided with holding-down rollers 5, situated one opposite the other, on which a porous 
diy foH 6 is seated. 

By pressing down the frame 3 onto the carrier, transfer of liquid from the windows 4 to the compartments 
2 takes place. The material of individual compartments 2 has a higher afftnity to the transferred liquid so that 
major part of the solution is transfen-ed. Glass tissue and cotton seem to be a suitable combination of material 

15 for windows 4 and compartments 2. In this case 80% of the liquid (dimethylformamide) was transferred from 
the window 4 Into (he compartment 2. The technc^ogy of liquid transfisr from the window 4 Into the compartment 
2 ensures simultaneous start of condensation reactions In all parts of the carrier. If it is not necessary to comply 
witfi this supposition. It Is possible to use the solution of the activated component, as well as solutions used 
for washing and deavage of protective groups by micropipeltes driven by a stepping motor. The porosity of 

20 Individual compartments 2 ensures uniform spreading of the used liquid. After having introduced a solution of 
the acth/ated component, eg symmetrical anhydride amino of a protected amino acid, of respective active ester, 
or possibly of a mbcture of the protected amino acid and activizing agent, advantageously comprising an agent 
monitoring the condensation course, eg bromophenol blue, then a connection of another amino acid into a pep- 
tidic chain takes place. The concentration of an active component must be such that it may be included in the 

26 carrier with a sufficient surplus over the present free amino group. Due to the relatively high absorption capacity 
of cotton (1.0 g of DMF for 1 g of cotton) and relative low substitution applied for the synthesis (0.1 mol/g) of 
the concentration 0.5 mof/I of acth/ated component it supplies a sufficient surplus securing a quick course of 
tfia reaction. After the reaction has been finished, ie after (he blue colouring of the carrier has disappeared in 
case of monitoring with bromophenol blue, liquid is removed from the carrier by passing the carrier together 

30 with the porous dry material 6 between the roSers 5. 

The rotary apparahjs according to Figure 2 and Rgure 3 comprises a disk 8 made of Inert material and 
provided on lis circumference with compartments 10. Over the disk 8, ata point under which the individual com- 
partments 10 enter, a metering head 11 Is situated. Above the disk 8 is also situated an optical device com- 
prising a source 21 of light directed into the compartments 10 and a detector 27 of the reflected light. The disk 

35 8 and a rotary bicremental positton pick-up 1 3 are seated on the shaft of a driving motor 12. The disk 8 is situated 
in a tank 34 provided with an exhaust device 35 with a separator 36 and with waste piping 37 vt^lch leads into 
a waste vessel 38. The metering head 11 comprises outlets 14 for activated components and outlets 15 for 
washing sohjtfons and solutions used for removing the prolecfing groups. The outlets 14 communicate by 
means of piping with reservoirs 17 of activated components situated in cooled boxes 19, the temperature of 

40 which is controlled by a controller 20. The outlets 15 communicate with reservoirs 18 of washing solutions and 
solutions used for removing the protecting groups. 

The ntetering system is fonmed by a container 23 of compressed Inert gas, a first and a second pressure 
reducing valve 24. 25, a first and a second two-way valve 28. 29, a first and a second three-way valve 26. 27. 
a measuring loop 30 of activated components consisting of a transparent hose and a sensor 32 of the activated 

45 component presence and a measuring loop 31 of washing solutions and solutions applied for removing the pro- 
tecting groups together with a sensor 33 of the presence of the solution. All controlled elements, such as the 
motor 12, valves and the like, or pick-up elements are connected to a control computer 16. 

The number of the outlets 14, 15of the metering head 11 results from the number of activated components 
used for the synthesis of peptides and from the number of washing sokjtlons for removing the protecting groups. 

50 The metering and transport of activate components and solutions is carried out by the pressure of Inert gas. 
For the process are used two pressure levels controlled by the pressure reducing valves 24, 25. The first press- 
ure reducing valve 24 controls the pressure needed for transporting the measured quantity of liqukis into the 
metering head 11 and from it to the respective compartment 10. the second pressure valve 25 determines 
optimum velod^ of transfer of the measured liquid in the measuring loops 30, 31 . The application of activated 

55 components and solutions may be carried out also with a higher number off metering heads 1 1 , situated over 
individual compartments 1 0 along the circumference of the disk 8. After having supplied the memory of ttie com- 
puter with parameters of the process, of which the most important is the number of sequence of bonded acti- 
vated components, the synthesis nmy be started. 
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The motor 12 turns the disk 8 in such a way that successiveiy into each compartment 10 with a 
functlonalized carrier there may be sprayed, from the reservob- 17, tiy means of the metering device* the res- 
pective activated components. The measuring of the dose of the activated component is cam'ed out as follows: 
after the respective compartment 1 0 has assumed its position under the metering head 1 1 , the activated com- 

5 ponent, after the liquid path between the reservoir 17 and the first measuring loop 30 has been opened by 
means of the three-way vah« 26, is forced out, by the pressure of the inert gas, through the transparent pipe 
until the eensor 32 of the presence of the activated component is put in function. At this moment the first three- 
way vahre 26 is changed over In such a way that it interconnects the metering loop 30 and the pressure gas 
inlet and, after the necessary delay, the first two-way valve 28 is opened, which, by means of inert gas pressure 

10 set up with the pressure reducing valve 24, forces out the measured quantity of the acfivated component via 
the respective outlet 14 of the metering head 11 from the measuring loop 30 onto the cam'er. By successive 
turning of the disk 8 under the metering head 1 1 , all the needed hydraulic paths are activated in this way from 
reservoirs 17 of activated components, untn all compartments 10 of the disk are attended. The motor 12 goes 
on slowly turning the disk 8, and by means of an optk»l device comprising the light source 21 and the light 

IS detector 22 is fblowed the course of the chemical reaction, in this case condensatton. in indivklual compart- 
ments by comparing the colour of active compartments 10 with reference compartinent For observing the 
course of the reaction with the optical device, the solution of the activated component must be completed with 
a respective agent, eg bromophenol blue. At the nioment when it is found by means of the optical device that 
in ail active compartments 10 the reaction proceeded well, the disk 8 is rotated at such a speed that residuals 

20 of unbonded active components may be centrifuged. When the centrifuging is finished, the disk 8 Is again turned 
slowly so that it is possible, by means of the hydraulic path through valves 25 and 27 and measuring loop 31 
and sensor 33 of solution presence, to measure and then by means of the vah^es 24, 20 and 27 to spray the 
defined quantity of the washing solution through the outlet 15 of the metering head 11 onto afl compartments 
10 similariy as described above at metering acth/e components. After centrifuging, this step may be repeated 

25 several times. Then, in the same way, the application of the solution used for removing the protecting groups, 
as well as repeated centrifuging, take place. After several steps, when the washing solutk>n is applied and then 
centrifuged, the synthesis may proceed to the next step in which the ftjrther component is bonded in the des- 
cribed way. The sequence of bonded activated components in individual compartments 1 0 of the disk 8 is deter- 
mined in this way on the basis of the paptkie sequence determined by the computer, and the synthesis velocity 

30 depends on the stowest condensation from all simultaneously proceeding condensations* 

The interval for bonding individual activated components is limited and if eg in some compartment the bond- 
ing was not successful, the appllciatfon of the same component Is repeated In the next cyde, or the synthesis 
of this peptide does not continue in the following cycles. 

Examples of syntheses whteh do not lirra't the mentk>ned technology but illustrate it only, are mentioned 

35 below. 
Example 1 

A cotton strip (3 x 27 cm) was esterified with Fmoc-6!y as described in Czechoslovak Patent Application 
PV1280-89 and then the ann HO-CH2CeH40(CH2)3COOH was added to it. The earner modified in this way was 
divided into nine parts and three of them were situated on a glass pad. Into each of these parts of the carrier 
40 were added 200 |J of a solution comprising Fmoo-Met (Fmoc-Leu. Fmoo-Nle), dilsopropylcarbodiimide, hyd- 
loxybenzotriazole (all 0.5 M) and dimethylamlnopyridine (0.1 5 M). The putting in was candied out In such a way 
that solutions were laM on at first into the square of the glass tissue (3 x 3 cm) which was then pressed onto 
the cotton carrier and In this way the transfer of the liquid into the carrier was carried out. After twelve hours, 
the parts of the carrier were washed with dimethyl formamide and dichloromethane. The following solutions 
45 were added In a stepwise way using the above mentioned technique into above mentioned parts in the quantity 
of 200 111 in the sequence: 

1. dimethyiformamide (3x1 min) 

2. 20% of plperidine In dimethylfbrmamide (1 x 2 min and 1 x 10 min) 
3. dtmethylfonfnamide (5x1 min) 
so 4. solution of Fmoc-amino acid, N-hydroxybenzotriazolo and diisopropylcarbodllmWe (all 0.5 M in dimethyl- 
formamide) and bromophenol blue (0.5 mM in dimethylfonnamkje) 
5. dimethylformamide (3x1 min) 

After the mentioned time of action, solutions were removed by pressing the carrier together with filtering 
paper and another portton of the solutton was lakJ on. After the laying on of the solutkm 4, the carriers were 
55 getting blue, and the other step was carried out after the carrier had been decoloured. In Indh^idual parts of the 
carrier there were connected In a stepwise way the following derivatives: Fmoo-Phe. Fmoc-Gly-GIy and Fmoc- 
Tyr(Bu«). In this way three various pepttdic sequences were obtained at the same lime (Tyr-Gly-Gly-Phe-Met, 
Tyr-Gly-Gly-Phe-Leu, Tyr-Gly-Gly-Phe-Nle). These peptides, after having been deaved from the carrier (g0% 
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of trifluoroacetic acid, 5% dimethylsulphide, 5% thioanisole, 3 houcs at room temperature), were purified by 
means of HPLC and characterized in a standard way. 
Example 2 

A strip of polypropylene modified with a hydroxypropyl group (Mni'^en Bloresearch, USA) was esterrfied 
5 in the sanw way as a cotton tissue, and a carrier was obtained of a substitution 0,1 mmol/g (detennination by 
means of a cleavage of Fmoc group). Then the synthesis was can-led out in the same way as in Example 1, 
only with the difference that one put on less solutions (60 ^ with respect to the lower specific weight of this 
carrier. The same peptides as in Example 1 were prepared on this carrier. 
Example 3 

10 The synthesis of the above mentioned analogues of enkephdin was carried out on a cotton carrier as was 
mentioned in Example 1 , only with the dHference that alt solutions were laid onto the cantor by means of a micro- 
pipette. The quality of the obtained products was identical with the peptide quality yielded In Example 1. 
Example 4 

The synthesis of the above mentioned analogues of enkephalin was earned out on a cotton carrier as was 
15 mentioned in Example 1 , only with the difference that the compartmentized can^ier was connected to the disk 
drcumferenoe and ait sohifions were removed from the carrier by centrifiiging. The quality of the obtained pro- 
ducts was idenScal witti the quality of peptides yielded in Example 1. 
Examples 

Six square pieces of cotton (3 x 3 cm, modified by Fmoc-Gly. subsUlution 0.09 mmo!/g) were placed on 
20 the perimeter of a planar rotor (diameter 25 cm) with six shaltow compartments (3.2 x 4.5 x 0.2 cm). To the 
centre of the cotton piece the solutions in the order given In the particular example were added. After given 
time the rotor was spun for 30 seconds at 2500 rpm and next solutton was added. 

Typical synthetic protocol for the attachment of one amino acid resklue consists of the following steps: 

Cleavage: 

25 S.1 Addition of 20% piperidine in dimethylformamkle (0.2 ml) 

5.2 Waiting 10 min 

5.3 Spinning 
Washing: 

W.I Addition of dimethylfonmamkle (04 nti) 
3a yNSt Waiting 1 min 
W.3 Spinning 
Coupling: 

OA Addition of 0.1% solution of bromophenol blue in dimethylformamide spiked with N-hydroxybenzot- 
riazo!6(80)il) 
S5 0.2 Spinning 

Addition of the solution of activated protected amino acid (0.4 ml) 
C.4 Watttfig until the blue colour of the dot fonned in step C.I disappears (5-120 min) 
C.5 Spinning 
Example 6 

40 Synthesis of Acyl Carrier Protein 65-74 

In the first step of the synthesis perfonned according to the Example 5 Fmoc-Gly- 
OCH2CaH40CH2CH2CH2COOH was coupled to the cotton pieces in all six compartments. In the next steps the 
foHowing amino acid derivatives wore coupled to the modified carrier Fmoc-Asn-OH, Fmoc-lle-OH, Fmoc- 
Tyr(But)-OH Fmoc^Asp(OBut)-OH, Fmoc-lle-OH, Fmoc-Ala-OH. Fmoo-AIa^OH. Fmoc-Glu(OBun-OH Fmoc- 

45 Val-OH. ^ ' 

The protected anuno acid (0.08 mmol) was dissolved in dimethylformamide (0.4 ml) together with N-hyd- 
roxybenzotriazcle (0.08 mmol) and dilsoproiqdcarbodlimlde (0.08 mmd) was added. After 2 minutes the solu- 
tion was added to the canler. In the synthesis the following protocol was used: 

Cleavage 
50 Washing (3x) 

Coupling 

Washing (3x) 

In the step S.1 (see Example 5)of deavage various concentrations of piperidine and cleavage times in particular 
cotton pieces were used: 
55 Conopartment 

1 - 20% piperidine. 5 min 

2 - 20% piperidine. 10 min 
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3 - 20% piperidine. 20 min 

4 - 50% piperidine, 2 min 

5 - 50% piperidine, 5 min 

6 - 50% piperidine, 1 0 min 

5 (Cleavage was started at different times so that it could be tenninated in all compartments simultaneously by 
spinning.) At the end of the synthesis the compartments were washed by ethanol and dr*ted. The peptides were 
cleaved by 50% trifluoroacefa'c acid, 2% anisote (1h at room temperature), solution was evaporated in vacuo, 
dissolved In 3M acetic add and lyophillzed. The crude material was analyzed by HPLC (Vydac C18, 25 x 0.4 
cm, gradient 20-100% methanol In 0.05% trifluoroacetic acid in 40 min). The qualify of peptides synthesized 

10 in compartments 4-6 was sT^htly worse than that from compartments 1-3. Optimum result was obtained from 
compartment 1. The product was characterized by amino acid analysis (Asp 2.05. Glu 1 .04, Gly 1.14, Ala 2.03, 
Val 0.91, lie 1.97, Tyr 0.85) and FAB Mass spectroscopy (M+H* = 1064; theory 1064). 
Example? 

Synthesis of [Ser^-isiMCH 

IS In the first step of the synthesis performed according to Example 5 N-Fmoo4-methoxy-4'-(3^rboxyp- 
ropylGxy).benzyhydrylamine was coupled to the cotton pieces in all sbt compartments. In the next steps the 
following amino add derivatives were coupled to the modified camen Fmoc-Asp(OBu«)-OH. Fmoc-Thr(Bu»)-OH. 
Fmoc-Met-OH, FmooArg(Mlr)-OH, Fmoc-Ser(Bu«)-OH, Fmoc-Met-OH. Fmoc-Val-OH, Fmoc-Gly-OH, Fmoc- 
ArgCMb-yOH, Fmoo-Val-OH, Fmoc-Tyr(But>.OH, Fmoc^Arg(Mlr)-OH, Fmoc-pro-OH. Fmoc-Ser{But)-OH, Fmoo- 

20 Trp-OH. Fmoc-GIu(OBu^-OH. Fmoc-Val-OH. 

The synthesis was perfonned in the same way as in Example 6 with the exception of the step S.I where 
different bases were used for the cleavage of the Fmoc protecting group: 
Compartment 

29 1 - 20% plperldine, 10 min 

2 • 2M 4-benzylpiperidlne, 10 min 

3 - 0.05M 4-piperldinopiperidinD, 1 0 min 

4 - 0.5M 4-(aminomethyi)piperidin6, 10 min 

5 - 0.5M tris(2-aminoethyi)arrtine, 10 min 

30 6 - 1M 1-(2-aminoethyi)piperazine, 10 min 

The finished peptides were cleaved and analyzed in the same manner as in Example 6. The peptides from conrv 
partments 1 and 2 were indistinguishable, other bases afforded a productof inferior quality. Aminoactd analysis: 
Asp 1.09, Thr 1.00, Ser 1.94, Glu 1.10, Pro 1.06, Val 3.25, Met 1.78. Tyr 0.91, Arg 2.85, FAB mass spectrum: 
2069. 

3S Example 8 

Synthesis of Acyl Carrier protein 65-74 

The synthesis was performed In the same way as in Example 6. The base used for the cleavage was 20% 
piperidlne in dimethylformamide. In particular cotton pieces the different protocol (number of washing) was ap- 
plied: 

40 Compartment 

1 - Cleavage, Washing (1x), Coupling, Washing (1x) 

2 - aeavage, Washing (2x), Coupling, Washing (2x) 
3- Cleavage, Washing {4x), Coupling, Washing (4x) 

45 4 - The same protocol as in compartment 3, but the modification of the cotton was performed by periodate 
oxidation and hexamethylenediamlne treatment 
5 . Cleavage. Washing (1x), Coupling, Washing (1x) 
8 - aeavage. Washing (4x). Coupling, Washing (4x) 
In compartments 5 and 6 the solution of protected amino acid (0.08 mmol) and HOBt (0.08 mmol) in 0.2 ml 
50 dimethylformamide was added to the carrier separately from the 0.4 M solution of diisopropytcarbodiimlde in 
dimethylformamide (0.2 ml). 

After the cleavage and analysis performed in the same way as in Example 6 all peptides were found indis- 
ttngulshabie. 
Example 9 
55 Synthesis of model peptides 

In the first step of the synthesis add-tabile amide linker (N-Fmo&4-methoxy-4'-(3-caHboxypropyloxy)-ben- 
zhydrylamine) was coupled to the cotton squares In compartments 1 to 5. The synthesis was perfonned in the 
same manner as in Example 6, but the different sequence was assembled in all compartments: 

7 
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Compartment 

1-Ala-VaI-Leu-Gly-His-Asp-Glu-Ala-Ala-Tyr-Ser-Lys-Asn-Arg-Arg-Aia-VaI 
2 - Asp-Thr-Met-Arg-Ser-Met-VaI-GIy-Ai9-^Va»-Tyr^g-Pro-S»^^ 
5 3 - Tyr-Ala-ATa-Ala-AIa-Ala-Ala^a-Ala-AIa-Ala-Ala-Afa^a-AIanAlar^^ 

4 - Tyr-Ala^a-Ala-Ala-AI&-Ala-Aia-Ala-Ala-E)rA!a-Ala^ftAla-Ala-M^^ 

5 - Tyr-Ala-AlarAla>Ala-Ala-Ala4>A!a>AIa-Ala-Ala-Ala-Ala-Ala-I^AIa-Ala-^^^ 
6: Ala-Al8hAla-Ala-Ala-Ala-A!a-Ala-A!a-Ala-Val-Gly 

Peptides from the cotton carrier in compartments 1 to 5 were cleaved by trifluoroacetic add - phenol -wa- 
10 ter - thtoanisole - ethanedithiol (62.5:5:5:5:2.5) mixture (1 h, rt) and worked up and charaderized in the way des- 
cribed In Example 6. Cotton firom compartment 6 was treated with 1M NaOH for 1h, washed and extracted by 
trifluoroacetic acid. This extract was worked up in the usual way. All products were found more than 60% pure 
by HpLC. They had connect amino acid analysis and FAB mass spectrum. 
Example 10 

1$ Polystyrene resin (153 mg, 1% dh^inylbenzene, 300-400 mesh) was placed in the tea t>ag" according to 
EP 0 196 174 (Houghten R A) and dimethylformannlde was soaked Into rt The cotton piece 3 x 3 cm (160 mg) 
was soaked with dinwthyffomiamide too. The content ofsoh/ent In the carrier was dctemiined by weighing. Both 
carriers were centrHuged (2000 rpm, 2 min) and the content of solvent was determined again. Results of the 
experiment, together with the attempt to eliminate the liquid from the cotton by its compression together with 

20 the dry filtration paper are given In the Table 1. 

Table 1 

Solvent content in carriers after different treatment 



25 



35 



40 



DMF content after 
Material Dry Soa)cing Compression Centrifugation 
30 weight 

^9 itig % mg * mg % 



Cotton 160 182 114 38 24 10 6.2 

Polystyrene 153 268 175 * loi 66 



*Not determined 



Claims 

45 

1. A method for performing multiple synthesis of peptides on a solid carrier with successive bonding of active 
components onto functional groups anchored on a planar functionalized porous carrier, characterized in 
that Individual activized components are put into compartments in the solid carrier* and conmnon steps of 
the synthesis of various peptides proceed in all compartments of the earner at the same time. 

so 

2. A method according to Qaim 1, characterized in that all liquids and solutions of agents are absorbed Into 
the carrier and then- removing is canried out by pressing the can-ier together with dry porous material or 
centrifuging the carrier. 

55 3. An apparatus for carrying out the method according lo aalm 1, characterized in that it comprises a planar 
canier dhrlded Into discrete compartments (2) and a frame (3) extending parallel to the canier, the frame 
being provided with windows (4) filled with inert porous material, the position of the windows of the frame 
corresponding to the position of the compartments of the planar carrier, the positions of the earner and of 
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the frame being mutually adjustable. 

4^ An apparatus for canying out the method according to Claim 1, characterized in that It comprises a planar 
cevrfer In the form of a rotatabte disk (8) divided into discrete compartments 1 0 situated along the circunv 
ference of the disk, means (12) for rotating the disk, at least one metering head (1 1) situated over the disk, 
at a position below which the compartments enter, the metering head being connected to a measuring sys- 
tem, and an optical device situated above the disk comprising a source of radiatkin directed into the com- 
partments and a detector of the reflected radiation for monitoring the course of condensation reactions of 
activated components. 

5. An apparatus according to Claim 3 or 4, characterized in that the carrier Is represented by cotton or 
functlonalized polypropylene or other suitable inert organic material. 
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